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Abstract of JP20051 04762 

<P>PROBLEM TO BE SOLVED: To provide a method for simply and effectively solubilizing carbon 
nanotubes in water by using a safe substance. <P>SOLUTION: Carbon nanotubes are conjugated with 
a [beta]-1 ,3-glucan by mixing an aqueous dispersion of carbon nanotubes (especially single layer 
carbon nanotubes) with the [beta]-1,3-glucan dissolved in an aprotic polar solvent and incubating the 
mixture. The resulting conjugate is dissolved in water to solubilize the carbon nanotubes in the 
aqueous medium. <P>COPYRIGHT: (C)2005,JPO&NCIPI 
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[ 1$ ffF m * <o te m ] 

2 ] 

1 ©Tjffio 

[»#«3] 10 
30%W±Ofl-i. 3- y;l/*>*ffl^*cfc*W«fc-i-4&||#«i© 

4 ] 

P — \ , 3 — ? )l ft > , ->V*7-t7>, X * U a A > *5 «fc tf V >?■■)- > ?> atfti 
ftt©T'^SCi:5rft®i:-r5»*«3(D73}i 0 
[ » * * 5 ] 



[ a flr » if 1 20 
[ 0 0 0 1 ] 

+ / f a-^OSlffliH58t6^tlS4, 7j<14$ift4"\©i5Jjg 

[flgf] 
[ 0 0 0 2 ] 

-7* a , 7^-b>££ttc^7x^/ni/-(D$rfiltt£: LTii@?:lftTl>§„ 
[#ftfF*Kl] S. Iijima, Nature, 354, 56 (1991) 
[ 0 0 0 3 ] 

fttc. itg Inn, &Z\iWi*-#-<D%.m*-#yl-; : f-=L--? (SWNTs) fi ~> > 7° ;V & 30 

[ II" ft fF & ft 2 ] S. Iijima, T. Ichihashi, Nature, 363, 603-605 (1993) 
[ 0 0 0 4 ] 

•y^i:^?>o KT', #tt}88^0i^»ffc©-5i^tfttf;£ttT</'>So «iff, Star 6 (i, £ 

Mo-a-e&sx*-?- (T f >7°>) £3<ym<D$£&*m^?>c tic&o , swnt s ^7K 

iT^SZSn-X^a^^iiift^f ^L, *©««EfllifiOrt8l5K:SlNTs^BJ 0 a * ft 

7 x a 7 5 a - x <d m m m m <o ? m m m it \c n e> *> © ts n * « fc l t io & & <o t m m t n 40 

5, 3 7f t lRl1i*fS»]^^fc-r t <0 £ LTnBuOH ( n - 7*2 7 -;!/) &aS$£tl 

[#ftrF:£f&3] Alexander Star, David W. Steuerman, James R. Heath and J.Fraser St 
oddart, Angew. Chem. Int. Ed., 41, No. 1 4, 2508-25 1 2 ( 2002) 
[ 0 0 0 5 ] 

a 7 us <o j: 9 & mm n a js ^ -f K , 7 ^ d - x *> <k n ft <o 7*;i/ 9 > * 6 r>* ic * * # * 

*/ *?>17 ;D-XOJ:"%^»i«Il\ DMSOSrliJrSi&Kffio T, SWNTsfcjk^igflPS 

[ # ft ffF £ I* 4 ] Oh-Kil Kim, Jongtae Je, Jeffrey f. Baldwin, Steven Kooi, Pehr E. P 
ehrsson, and Leonard J. Buckley, J . Am. Chem. Soc. , 125,4426-4427 (2003) 50 
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[ 0 0 0 6 ] 

* fcs «iS. DNA*ffl^T7k»{k-rSH»t>mi6KJ:oT«ft«nTV'>«. 
[##!*£$; 5] ABIJtS, W±*SA, Polymer Preprints, Japan, 52, No. 3, 
1 1 F 1 7 (2003) 

[ 0 0 0 7 ] 

[ 18 B3 © H * ] 
[ 0 0 0 8 ] 

immzmvit * ^ » o # a ] 

[ 0 0 0 9 ] 

5 tt, 0 -1.3 - > J: ft* 5 c 

=?■ a.-?* p -1,3- ?;i*]> tmswitL, mms»*7}<ic®miE # % c tttftw tt 
[ » & © a * ] 

[0010] 

* R W fc I* *. tf , £ I* K £ £ & £ » « * ffi o T * - # > * 7 a - 7" * 7j< fc oj jg ft T 5 t 

[58fl*SIJIit5ft60iSOf!l] 
[001 1 ] 

* % ui k ^ t a , *»i-e«:«i:A,2 t a ^ * - # > * / f- a - 7 tc 

[0012] 

<t<^e.nT^§<fc'5tc, * - * > / ^ a - 7 k a , a-7t^ 

( * EE m m T* SWNTs £ BS L T ^ 5 £ £ & 3 ) fc Jff $ L < 9 ffl * tl 3 . WTORflt 
iHT SWNTs K * R B£ * jg m t £> *i & K ift t> T ff * o T 1^1 „ 

[0013] 

0 -1.3- TC^Otlt'tt 3 fiiifiSlfiigfc k r> X ^ § tf, S7;l/A'JtO 
j£ cfq ^ ^ ^ ; u x A> * * 7 F ( DMSO) 4 2<0*^Dr>'fitttiSI't'?tt, 1 * M fc W 

frtiT^s, * n * * ft © 7j< 4> tc ^ -r t , 3fi«te«iBJcRsci:^»i6.nT^So * fc 

, *©&, 1 #§j|©DNA^RNA£ £ , £ tt 2 * fc ft & 1 * tffc M IS £ £ ft 7k 

1% K k ft £ ft t § © 21 1R It , Jgttg^©^^ DMS07K iSfiOfllSftifOgHlCioT 
t » * £ § 3 = 
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[#SfFii5] ffift, %im. J. An. Chem. Soc. , 122. 4520 ( 2000) 
[ n ft Vf £ « 6 ] ¥7C, »T?S> Chem. Lett. .1242 ( 2000) 

[1#tf 1 ] PCT/JP00/07875 
[ttHFitt 2 ] PCT/JP02/02228 
[0014] 

SWNTstt, / * - h ;b , fiSff»v-f>n^-h;I/|«:8i;s 

*«T?tt*2*e SIP b&^ 0 *«W#5ti, Wf&fcStafclSJIK SWNTstf 
, DMSOft £<Dft7ti h >e^lt'MI?tift |3 - 1,3- ffrti > £y)<<£T-mt&t 3 i: , R 
<^ttt tc±$QDNA^RNAcD iSftSKfcffilfc^IlfcL, /? - 1 , 3- ;l/ # > i: ^ & 

[00 1 5 ] 

*Sfl?ttlt4M,3-y**>li. ^ H © ± §1 tV 5 /? H3^^3"> Kfpp (cj; t> -o 
£ftfc£ST-*»K {PJlfHcMK ( 0#ft-rSfJ^ (flj&£>»g;gS& 
* ) ©g&5&ffl<D£><D#»]e>ftT^5o fflJ £ ft ^ * - K 5 V ts «fc tf fflj fl © & S 8 IC «t 
5l*** , »I»0 1ill4:'J^^^- + 7>i:7 5t7>4ifi*l»$^ffit^-l, 
3 - 7 ;l/ * > tt , 7k m 14 2 L < , Si^e^t 8cft«*fc©T?»*a^ 0 

> '>'/7-r7>, X * I/D y;l/*>*3 £tf Uy^>affll|§I©8tB&^#33- 40%£ 
Jt«tt«<, 7j<r§ttT-, -»KWffl *««£t^T > SWNTs© Bf © ft » £ L X &. 

m? fluso»n»*A^tt3o%w±©a#ofc©*'»a-ea&So. 

[0016] 

£ fc, ^«5©j8-i.3-^;l/*><0-o-ea6S'>'/7-r7>«K«rta»8Si|©Ba** 

iciffliitf$5. ft«E3R©*ts(fli^aiiia'\©«att^39J6nT* o , 

TOfiitt^IBJnT^S. ^ft £©fttt«, SINTs£*igfl: L T, 0U A If, 'Wtf 

x.p.n^o fit, »*-effi£©w{&K:siNTs%a&a ufc&fc, ffifflUfc£»*i$<&B 

[ P ft W £ 7 ] Mclntire, T. M. , Brant, D. A., J. Am. Chem. Soc, 120, 6909 ( 1998 

) 

[#«flf£itt 8 ] »*, R, Mi, Jfffll, Biotherapy. 4, 1390 ( 1990) 
[#Ss«i9] ftSilK Oncology and Chemotherapy, 8, 225 ( 1992) 
[0017] 

SWNTsfc o $ < mz-ofr-e 5 d ££#I§-f 5 i: , /J - 1, 3- * > « K 19 L T « 

, fesiaci? tt^B-e* § 2ooosaw±-pifentf + »ffifflni<iiT*a6s. *fe, 10 

>5£iS;l3<£-5&, S»?f$cT{., tS gq , iLJ^St^HiliSi^tf, (3-1.3 
-^;l/*>oaatJ:oTtt»»*jStt^SL<ft5©-p||ffl±»JIB%S^«i:i:KJ8:« 

lb £ , x^-^^7Su-x^^'©^^IH^ffl^?.K3zl5<DA-^>-7-y ; 7 : -a-^oJrg 

[0018] 

fg 0/1 © 7j £ « , i&f LtC(OJ:9ftJ!iI*JTS;b4< T&^-^V^/f-i-^nJjgfb 
t5c i: A ( t* f 5 o 
[00 1 9 ] 

*»W*H«i-rstJ:tt, t)t\±<D - X> j- y =?- a. -7 <D7kft%l® t , # 7 n r- > tt ffi 14 
Me ft fit S-£fc 0 - 1. 3- y £ %ig£ L, f a ^- M" 5 C £ ic <fc 0 , t) - 

#>^-yf-a-r*/j-i.3-y/i/*>i:**{k-r*. ?^Dh>tt«itt»«i©i»tc»jE 

L ^ 01] (i , y^^AX/bi + i/HTfeStf, C ft {C PS £ $ ft £ fc © T* « ft ^ . 0-1,3- 
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9 )\> * y t ft - # y i- J f - a - 7 % * *Mt L , *fc»»*#5*ffi©»ilfflK-DI/^Ttt, 

ttT©**«nc*^T«wrsa', s * w t a k im 6 © # # w * hr 4 t e k © -h a * # # 
[Hit ft i ] 

[ 0 0 2 0 ] 

g -1,3- jOl/ft > (->'/7^7>) Ofl 3fi«)5l«3iO>'y , 7f7>^iiicIBiccD 
^ftC^oTSiSLfc. fftfc%, ATCC (American Type Culture 

Collection) ts> £> Af L fc Schizophyl lum commune. Fries (ATCC 44200)£, H'hiSiffifc 

fiIILT^?i 457J (l*«&fc !)157j) 03M«je^!/7 -f 

[^SflffiWl 0] Gregory G. Martin, Michael F. Richardson, Gordon C. Cannon and 
Charles L. McCormick, Am. Chem. Soc. Polymer Prepr. 38 (1), 253-254 (1997) 

I ft & Vf 3t f$. 1 1 ] Kengo Tabata, Watarulto, Takemasa Kojima, ShozoKawabata and Ak 
ira Misaki, Carbohydrate Research, 89,121-135 (1981) 

immm z ] 

[ 0 0 2 1 ] 

# ? g * - YJyyjDMM *-F5> (^^fi 12075", Wako Pure Chemical Industri 
es, Ltd., CASailS^9051-97-2) 3. 0g£ j^DMF ( 5? * f- ;!/ * ;I/ A 7 5 K ) 50mlfC AO * 

, mm*50°cichumL-ffifrifT®M2-£r£o cck, Mi/x>x;b*y^o.3g£;!ja 

* u V r- 9 V 7 4 - (GPC) tc T ii m L » B W <D # ? ■ ic ST? An 7k # j§¥ £ n ft H£ j£ T* S £ i§ 
}8l5ml*#8l Ufco C L fc£l£ig«fc * * /-;b200il*in* * Sit MA* K J: 0 

mmttfi-otco t#6nfeee«*t«a:isi«j*e«i«-&, ffi»fi*-F7>*fft, gpc 

©i&frti, SI->Xf A : B*#ftPU-1580» 5 A # - 7* > : B # # ft CO-2060, ft tB §§ 
: B ##7fcRI-2031, # 5 A : TOSOH 

TSK-gel a -4000, &W)S '■ DMF, St iS : 0. 6ml/min, S£:40°C\ fe * «■ ^ * © g til S tft 
: T';!' ^ >fl*^ft (Pullulan Standard, SHOWA DENK0 K. K. ) V $> -d tc 0 

immm 3 ] 

[ 0 0 2 2 ] 

£j — #yj~/^3.~7<Dm*l&M Carbon Nanotechnologies Inc. (Texas, 
VSk)M<Dmmi- / f-a-^(SWNTs)10BgfC50«10filt ( 58 8ft : tit H = 1 : 3 ( v/v) ) * i0 X. , 
iB (50kHz) *2~ 315 BBS** Life „ C CD $ % 3 il L , S * fc 10mM7j< fk ^ h U 7 A ?K & 
$£*nx.T4>f0&, 5 $ + 14 IC * § $ T* m ® 7j< T* + # £ ft # L fc . ^ILt&^^n 

S S S 0 IR U 10ml^|g@7j<(C#t&£-efco 20TCTl«Hffl, (1 

39000 &/#) L , ±a*fflt*K?^fc. ftJSHKClKBTKlOil^AnAlf CfS<E>^Stlf^«ff 
■otco W Z tlfci- / ?■ % , 2 6 lC7j< 10nlK#» ? 27800 (E/#-piO#IHI 

, iS&ttftKfr ttT, ^ftLft^t/f-a-^SitRliliLTaolK^fc. ^ © ± Jl 7& £ 

ti, UV/visT,^^ h/l/fc «fc t) iftO. lmg/ml OitfiT? fcS C fc, S fc, SI fit SI K !K fc «t D 1 - 3 

/i m© ft $ t- s 5 c i: m #> e> n tc o 

CSISfifiW 4 ] 
[ 0 0 2 3 ] 

->y7^7>feJ:D : ^-K7>tcj:i,^-^>-7 v y^a-7©pJ?gfb HSgCT 1 TP© 
Lft •> , /7'f 7 V^filrSlOKi^^ f -> K (DMS0) 0.5g/dlO 

^?«^P8iL, HKlcffl^fc. HSSfi?iJ 3 T-IS L * / ? a - » ffi 250 ^ 1 
(£j — tfyj-SJ-ji — ZfffaO. 025mg) ^ > 7 )l M IC »J K> W. 0 , * C K . 7>CD 
MSO^rS (0.5g/dl) *50/tl (">77 -f 5 >i^0.25mg) Ad , < MWLtc (e0it« 

©rt^ffl^«7j< :DMS0= 84:i6(v/v), o * 5 Vw=84% i: ft 5 ) » ^ tC , 5^^, S§ffiSSW(5 
0kHz) Zij-Dtcfe, 50°C 7»3HIB-r>*-a^-hS^fco SSKBi-*>t>/f a-7"fl 

!±isa^<ig46e»n-r, $ - % $ © t $ t- & i. c t ^ » is -e t /c 0 
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[ 0 0 2 4 ] 

R*£-f Sfcfefc, 20°C T'jIiD^SI (7OOO0lE/») *lB*HBfTofc ( C © *ff 7 14 * - # 

-7«:±rI^£LTS5) o iSftfcBfcSLCCK&fSzkSOOfilfctaA, i$ - £ ft 5 I: T* 
H*51*»(tllff *fit>fc, iiOSff^3lilDIL, ilfij© -> 77 4 v > * 

«^(**S»*fS5df:«<T-tfe (« H W ft Ml ffi © r§M/£ tt « ST * 100% (Vw=i00%) K ft 

5Ti'5tsii5h5) o i^nft^«*7^*ii^txn, niea k # e> n ft a ft 

P B ^SI«§1 (AFM)T'M L ftfi*. •>>/7Y7>##tt4<ll?ftf 1 SWNTsfC# 10 
#O^T*©ilffi£«oT^5tf*i#ggi{>e>ftft, 
[ 0 0 2 5 ] 

f# 6 nft * -# y a - 7/-> 77 5 >*ig?«©uv/visx'* * cse^/nrs 

$(D|tllli*-#yt;f-a-74*0 500nm© R^fiSffll^OSKSt o ft, 
<S1 > 

nJrSft$ (%) =100X { (f# P, tlft* -# / =9- a -TVS' 77 f 7 > ?J< j§ $ © © ft fi 

) X7j<jg?«©a (mi) } + { (M©#-# ^-t^m©©^) x^tigo 

■ (ml) } 

[ # & ffF £ it* 1 2] Huang, W. . et. al., Nano Lett., 2, 31 1 (2002) 20 

[#t# IF^S* 1 3] Ausman, K. D. , et. al. , J. Phys. Chem. B, 104,891 1 (2000) 

[^RfW^K 1 4] Bahr, J. L. , et. al., Chem. Commun. , 2001, 193 
[ 0 0 2 6 ] 

i/ 7 T -C =7 y t SWNTsOffi-a-f* %B!&t 5 ^©DMSOjgffitf©?^©?!^ £^ iTtnfc"! 
?gfb*©{I£S 1 bfco ^ © IS H , DMS0^ffi*©DMS0©j§fi«;10--20%ttffitCi3^T 

fciO'ii:^ -l,3-^;l/AXCSt3 3iiO»?i<0*- F5>^f ffltS, |S| « CD nj 
$ fb H & © *S * % * 2 fC L ft o ^©IS^, & W L ft IE H T- fi , «■ ? fi © g * jj ^ ft (5 £ 
*§<ft<, JtMS^ Lft nJr§fb*£^ Lft G *0'fTS' , ;7^5>lCOV>Ttt, 
fi 1 50, 000© ttDft-fa^aJfeitrnZyrsLtctiK 2, 500© t, CO U fc $ (5 if il t> ft ^ T* & o ft 30 
o -7j, *-F5>KO^Ttt, 8, 100© fc Otf # 5* t, , »?fi*^f<ft§^>51 

& lb m ft 4? fc T -f § ft A # H 6 n ft o 
[ 0 0 2 7 ] 

[« 1 ] 



0 -l,3-^/P;fr> (->77^7>) £ffl<^5 SWNTs ©pligfc* (%) 

* : DMS0 ©it^©121P 



y/y^yy (mw=i5o, ooo) 


?jc : DMS0 =92:08 (v/v) 


7k : DMSO =84:16 (v/v) 


7k : DMSO =50:50 (v/v) 


73 


87 


75 



[ 0 0 2 8 ] 
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[g 2 ] 

0 -l,3-*Ou#>S:ffli,*5 SWNTs OBj»flsi|i (%) 
>y/7 4 y>tlJ-- K7^^^-fg)ff : DMSO =84:16) 





A-K7> 


MW=150, 000 


MW=2, 500 


MW=33, 000 


Mtf=9, 500 


MW=8, 100 


87.4 


84.2 


72.5 


79. 1 


87.4 



[ 0 0 2 9 ] 10 

<\tnm i > 

0 - l,3-^;l/*>«n<0^1?*575 n-X, X * - ^ , 7" 7 > ft J: x + X h 

7>*{^r$^»<fcfS»*iiJifiMfcH«©*f'E-t?fT£<^ *s m £ si 3 E^Lft. a - 
U-l^^iiozsa-XTf^ # ^ B # 1 5. 0000 t©ttJ±««Kvnr»fl:**^L 
ft ifi , > V 7 -f 5 ^ T* iS W {b * h ft ft €> CD £ |q 8 S O # ? S 160, 000© tOTtti 
< HJ L & o ft o £ ft . 7 5n-X5:t&^ti?)X^-f CO^TtBjiglt^tSC 
«tij*&fr-? ft„ *6K, T ^Vt-7,tmm<Df!V=ry^, a a -1,3- 

Sg£cD*i££T*&-g.r*X h 7>fc"3^tt, ft -f U rT $ it L £ ^ C £ * fig to ft . 
ft*, Lfc*ll*©ttll©S* 9 7 = n-x (#?«16 

0,000, Tokyo 20 
Kasei Kogyo Co., Ltd.) s 75D - X ( ^ ^ M 1 5, 000, Tokyo Kasei Kogyo Co., Ltd.) 
, X£ — (MH'i'aSlE, WakoPure Chemical Industries, Ltd.) , 7 )Vy y (# 
^■200,000. Tokyo 

Kasei Kogyo Co., Ltd.) , r*Xh7> ( # ? fi 70, 000, Tokyo Kasei Kogyo Co., Ltd. 

) 0 

[ 0 0 3 0 ] 
[* 3 ] 

a-l,4-^-&*5J:tJ J a-l,4-+a-K3-^-&^#S*i^ffl^-5 SWNTs ©bT*^* (%) 

7K : DMSO =84:16 (v/v) 



T 5 P— * 






-r>* h 9 > 


MW=160 > 000 


MW^IS.OOO 




MW=200 > 000 


MW=70,000 


0.0 


72.0 


0. 0 


10. 7 


5. 0 



immm 5 ] 

[ 0 0 3 1 ] 

0 -1,3-7' )ii>yzm^ zmmnmm (mmm&&) tt-^y-ry^^-7 (mm 
m 3 mm V m m -t / ? * - 7 & % t>\ m&ic & siii^iLT s ^ t> © ^ z <d% 

ffl) *«F5mg*aie7k 1. OmlJC * -S . S^KRSI4(50 kHz) * 30» IS! ft o ft . cCK->V7 40 
^5>©DMS0iSffi (0. 5g/dl) ^ 500 /i lira* , £ b IC M ft M ft * 1 B$ HAf o ft . . 
T* * - # y -f J =f- a - 7* f§ m IC & h, T* f T (,"> 5 CD # St IS V f ft o C © ^ $ £ 50°C 
T*3Bffl-r>*a^-hLftft, ± S & ft # £ >g <i> ^ a - 7" {C & L , Sf^igjStffclSisS 
tSftftt, 3000 (HHE/#) lOtfHOa&lSfffcfTo ft. C © ± g * * # L , 7000 ( 

£ ft o ft 0 C O *SI ^ 30 ^Oig^TCiltCcfct), m$ fa* B j& L T ^ % ^ is V 7 j ? y * 

ffizt % t<mmic . ?s ii «: / Dysog ^ » « *^ e» 7k t h tft -r 5 c *^ r- 1 ft . 

[ 0 0 3 2 ] 

» 6 ft fc zK }g « fct . *-#y7"/f-a-y*^^^^I-»gScLTi/>5i: ttflfiCJ:!) 50 
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m e t* t = •> 7>oftfc!)K*- f 5 > * ffl ^ fc « k *. s js n s a © ts * »m 

Ztltco >' , /7'f 7yfeJ:tf*-F7>«ffl^ftf&0, # ? ft *5 J; g «J © ?§ 8? B$ © 7k 
fc DMSO© it m Z m.it £ * T SH£ t , HKft © * © * - # > y ^ a - r o as % * 

4 ?S b fc o 
[ 0 0 3 3 ] 
[« 4 ] 





*- K7> 




MW 


8, 100 


35, 000 


2, 500 


35,000 


150, 000 


7K : DMSO 


67:33 


67:33 


67:33 


67:33 


67:33 


84:16 


100:0 


50:50 


30:70 




12.5 


12.0 


13.5 


12.7 


23.3 


25. 7 


24.8 


83.4 


3. 0 



[ 0 0 3 4 ] 

ffl b fc fc 46 ic ^ a - 7 ft # ft ^ c fc (R+ftigfifcflfciilSttS) fcitfjSRKW-rsJS 
Mt 0 Jt ¥ /h £ ^ c fc (ft 1/20) Kit), W^{t©£#fcLT«$L<ftoT^5&©fc 

t^ns*' (*nsgp©73 ^^tt^g^ffi fc bs^-t 5 ) , 0 - 1,3-doi/* yfcffii^s 

Ji t A, £©£#-?, "I^ftA^C o 1^5 C fc « 5t # 5 ft fc <, £fc, 7j^ftl57J ©~> V 
7o>5;ffll ( ^I^A ? ttKWil^S«tt5*L 1 fcTk : DMSO = 50 : 50 (v/v) © fc 

[ 0 0 3 5 ] 

< Jt K 0fl 2 > 

fl-l.3-y;l/;&>jaft<P£«gffl^5i$»teKSa(«gg£a) Hffi fl'J 5 fc |H| » © 

e>, **f^»ST-©K»iia*T*{4, c © 0 -1.3- y jb* >«tt©£»fcffl^fci§-& 

K (t , # ^ ft 15. 000© 75n-XOl^ft, 73 - > 7^ / ^ a - 7 7^ pJ & {fc • 

« (f fc A fc IS J6 £> ft ft o fc ( S 5 # BBJ o 

[ 0 0 3 6 ] 

[g 5 ] 



0 -l,3-^^*>£t^»# 








T ^ ^ 








MW 


15,000 


15,000 


160, 000 






70,000 


20, 000 


?K : DMSO 


50:50 


67:33 


67:33 


50:50 


67:33 


67:33 


67:33 


/i g/ml 


0. 7 


1.9 


0. 1 


0. 1 


1.2 


0. 4 


0. 0 



[ m m m e ] 

[ 0 0 3 7 ] 

73 - ag y t / f a - 7 © % ft? j g H ffi 0U 1 T» Hi © L fc V 7 7 << V > % Fir M ft © IE & 

¥ * ?• ;l/ X /U * * F (DMSO) fcjgjgS-a:, 0. 5g/dl©r3?&S:tffl§y L , ISI&Kffl^fco H 

*«3"P«B!Lfc*-#>^y^a-rzk»ft»[20ll ( * - # > 7" / ?■ a - 7, ft 2. Omg) 
£ "9" > 7°;l/ffi{C if 0 K 0 . fCt, i/ 7"7 7 >©DMS0jg?g (0.5g/dl) £5. Oral ( ~> V 7 
-r 5 >ft25mg) in A, Mm < M Lfc (C©ig«©igj«|lfiK(i*: DMSO =84 : 16 (v/v), 
O $ D Vw= 84% £ ft 5 ) o 5#M, ttfigftt (50kHz) £ -3 ft , 50°C T* 3 B HB ■< > 

^a^-h^-^fco £ a * - # y i- j * a - 7*© ttmit ^ < wtb <b ti -r , S)-r§?&© 

S i T' S § C t ^ St IS T' t fc o 
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[ 0 0 3 8 ] 

ft £ t % tc tt> ic , 20t 7 38^^)1 ( 70000 $e/#) * 1 Wf Fslff o ft ( C © lift T- » * - # 

-7lili*HTS5) o ±«**f$£L<:CK:fllS*5.0ilfcj!ina., £j - £ ft ?> 3: T* 
« # m . S A iS o # 8 81 ft £ ft o fc o c © H ft * 30 » *) M L > ifi f J © V 7 5 > * £ 

fr-ifco UV/visX^ ^7 h 71/ £ <£ 0 igffi<DiIfitt2. 5g/LT' St), -> '/7 ^ 7 >H'>& < t t 
C © » « £ £ T SWNTs£ 5J ft 5 « 3 fi ft & $> 5 « Bf T* t fc ( 2 5 fc '> ft <0 zk K S 8? t 

OSftfcfeO-efeS (S^^i2 4'0^ffl28.6ii, » fi 1 mg/m 1 © ffi © K Jt * £ 7* f ) 0 
<S2> 

(nig/ml) = (IS P>tircti-#>i- S '/7-f 5 > * r§ $ © M g ) X28 

. 6 

[ 0 0 3 9 ] 

* f! W tt , *-#>±/^a-:7**tt«f*4'K^}gft*5Cfcte«fc!K A - # > i- J 

n-7<D&mmm, m k m m ts *. xs t w * r * y a s; - # 9 t *> » § tr 8 ft jb & m % t 



(10) 



JI^2005-104762 A 2005.4.21 



SW!(HyiiHrtiA«IBSEE4^fi:8- 1 1-10 2 

mmw% -Rm nth 
(72)580^ mn mi 

F#-A(##) 4C076 BB11 CC47 DD21 EE30 FF15 FF23 

4G146 Mil AB10 AD17 BA04 BA49 CB19 CB23 CB35 
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st e -e * fc „ is v y * v > <d r t> <o ic * - k ? > % m ^ ft n £ tc t. s is s s © ts * # » 

4 {C 7^ b fc o 
[ 0 0 3 3 ] 
C* 4 ] 





*- 


K7 V 




MW 


8, 100 


35,000 


2, 500 


35,000 


150, 000 






* : DMSO 


67:33 


67:33 


67:33 


67:33 


67:33 


84:16 


100:0 


50:50 


30:70 


ix g/nl 


12.5 


12.0 


13. 5 


12.7 


23. 3 


25. 7 


24.8 


83.4 


3.0 



[ 0 0 3 4 ] 

# JSM1F # sui , nmm 4 o^tctt^s t . iMiLfti^-t^t/f i-7^t 
t^^ns* 5 (**j»fi»jo*s*e»is^js i:i6ft!-r *) . 0 — 1. 3— ^>u* 

7-<7>*ffl^«li^^lt«Wai^»l»tt*^U, * T' t, 7K : DMS0= 50 : 50 (v/v) <D fc 

[ 0 0 3 5 ] 

< J± « 01 2 > 

g-i.3-y;i/^>j^»Ko»ti^ffl^5?s)»ttK»(ig»s^a) ^ss^js^ibiwcd 

(C ti , » ? ■ 1 5. 000<D 7 ~ n-XOl^T't, # - > / a - 7" # nj ft • »»t« 

[ 0 0 3 6 ] 
C* 5 ] 



5 -l,3-^*^«^«>^ 
















MW 


15, 000 


15,000 


160, 000 






70, 000 


20,000 


?K : DMSO 


50:50 


67:33 


67:33 


50:50 


67:33 


67:33 


67:33 


M g/ral 


0. 7 


1.9 


0. 1 


0. 1 


1.2 


0. 4 


0.0 



[ II fiS 01 6 ] 
[ 0 0 3 7 ] 

*j-#y + s ?■ 0.-7(0 mm mmfe m m m \ v m m t it >> v y ^ y > * m & m <o m 

^;UX;l/**-> F (DMSO) (c 0. 5g/d 1 <D m ft % SI S L . HS^cffl^fc. H 

#J 3 V M 9H L tt * - # V * / f" a - 7 7k # IK ft 20m 1 ( * - si? > * 7 f - a - 7 2. Omg) 
% +»• > 7 /I/ ffi tc »] 0 15 t) , ^CtC, > V7 * y >©DMS0r§ft (0. 5g/dl) £5. 0ml ( ~> V 7 
f 7>tt25mg) An*., Sgjp< ®W Lfc (.C <D mm (OmmmiS.it 7i< ■ DMS0=84 : 16(v/v), 
■3 $ 5 Vw= 84% i: « § ) „ <KlC, 5»H, e^ftB§W(50kHz)^rff o Tz'<k, 50°C T* 3 B W -<> 
+ at-hS^fc 0 ig««C(4*-#>+/f-a-:7<DitlKtt£<&i&&ft-*\ #1 - r§ ft <D 
$ $ T- & 5 C i: ^ SI IE T* t o 
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[ 0 0 3 8 ] 



& £ , £ m K # ft L T ^ 5 V 7 7 > fc d; W £ * % $ L & r> tz + 7 *J- a - 7 * 
Kit Sfc«>K, 20iCT*jS'L>»SI ( 7000015/^) *l«ffflfTofe (CO«ff?tti-* 
> 7 ^ a - 7 /<> V 7 f 7 > ft £ ft: © * ttIS L , ■>>/7o>*(tS§tMit/f i 

<D»j«ttaBraatHLTtHai8-rSi:i:{i!6:< SWNTsS: SSK#|RJtT^5i: £ # # 
fro ft 0 UV/visX^ h fUC <fc 5 »»©aifitt2.5g/LT?fe D . i/ 7*7 W 5 < t: t 

C « JS fc $ T* S WN T s £ W $ ft 2 * S f£ 73 fr & 5 £ 91 M T? t fc ( $ 6. £ '> it <D 7j< K m m t 

D*»ftt01f*5 (£©:&5a-t>©Sfi28.6fcJ:, r* a lmg/ml <D $ <D © ft S « * t ) , 



r§(SS (mg/ml) = (# 6 ft fc A -*> * 7 f- a - 7 V" 7 V 5 77k ®M <0 ©ft « ) x 28 
. 6 

[ 0 0 3 9 ] 

*-#>^-7^a-7'*7Kttj«ft4>KPl^fk-r^c^tcJ:t), * - # 7 * 7 

^a-7©^«fflii, H£Eifcj; tf/w^-x 7 7 a is -ftwuz is v % mm% mmffiftlc 



<^ 2 > 
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(72)fPJ!# (Ptc -til 

«H«WtMlr1jA*BEIS4y£8 - 1 1-10 2 
(72)«W# Affl 

(72)«W# fflt 

F£-2*(##) 4C076 BB11 CC47 DD21 EE30 FF15 FF23 

4G146 Mil AB10 AD17 BA04 BA49 CB19 CB23 CB35 



